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amino]methyl}-N-(alken-1-yl)acetamides 8.
A proposed mechanism for the formation of compounds 8 is presented in Scheme 2. The first step of this reaction analogously to the interaction of 1,2-dialkyldiaziridines 1 with arylketenes 2, is the attack of one of nitrogen atoms of the diaziridine ring on the central carbon atom of ketene 7 with formation of zwitter-ionic intermediate 9. Then, as expected, one of hydrogen atoms connected with a carbon atom of the diaziridine ring was removed under the action of a negative charge of zwitter-ion 9 and after a break of the N-N bond intermediate azometine 10 is formed. The following step of reaction is the [2+2]-cycloaddition of the second molecule of ketene 7 on the double bond of azometine 10 with the formation of β-lactam 11 because the interaction of azometines with ketenes is a general method for the preparation of β-lactams. 6 It is known, 6, 7 however, that β-lactams without substituents at the 3-position can open ring to dipolar intermediates stabilising as linear products. Their structure is determined by the substituents at other atoms of the four-membered ring. In our case, β-lactam 11 evidently is opened with formation of new intermediate 12, which is stabilised as linear structures,
However, it is impossible to exclude that intermediate 12 can be formed not through β-lactam 11 but by the acylation of the nitrogen atom of azometine 10 under the action of ketene 7 (Scheme 2).
Therefore, the interaction of 1,2-dialkyldiaziridines 1 with parent ketene 7 occurs through N-N bond rupture. However, in this case, a new kind of structures, N-{[acetyl(alkyl)-amino]methyl}-N-(alken-1-yl)acetamides 8, are formed instead of β-lactams.
Two types of ring transformations of 1,2,4-triazine to pyridazine were found: 1,2,4-triazine 4-oxides bearing ortho-halophenyl in the 3-position react with phenylacetonitrile under basic conditions to form 3-(2-oxyphenyl) [1, 2, 4] triazolo [4,3-b] pyridazines, while the reactions of 3,6-diaryl-1,2,4-triazin 4-oxides with sodium ethyl cyanoacetate afforded 2-aminopyridazines.
The reactions of carbanions generated from substituted acetonitriles with various heterocyclic compounds yield products of ring transformation. The resulting new heterocyclic systems involve usually a C,C-fragment of the starting nitrile. Such reactions can proceed by two general pathways. The first one is by way of addition of nucleophile, ring opening, ring closure (ANRORC), 1 e.g., the reaction of 3-chloro-1,2,4-triazines with phenylacetonitrile or ethyl cyanoacetate resulting in 3-aminopyridazine. 2 An alternative way involves 1,4-dipolar cycloaddition of the acetonitrile carbanion to a heterocycle, e.g., the reaction of nitrotriazolopyrimidine with ethyl cyanoacetate. 3 In general, ring transformations can be an unusual and sufficient method for the synthesis of various heterocyclic systems.
Recently, 4 we reported that 3,6-diaryl-1,2,4-triazine 4-oxides 1 easily react with carbanions of arylacetonitriles or malonodinitrile yielding products of nucleophilic substitution of hydrogen, corresponding 5-cyanomethylene-1,2,4-triazines 2. Unexpectedly, attempts to provide the same well-studied reaction of 3-(2,4-dichlorophenyl)-6-phenyl-1,2,4-triazine 4-oxide with phenylacetonitrile 1a resulted in product 3a. The molecular composition of product 3a was in agreement with the product of the chlorine substitution with phenylacetonitrile residue, which was not confirmed by NMR spectroscopy. It was impossible to obtain single crystals of 3a suitable for X-ray crystallography. Fortunately, the alkylation of product 3a with EtBr in the presence of Bu t OK gave a well-crystallised compound, whose structure was defined by X-ray analysis to be 3- NMR spectroscopy data conform to the structure of triazolopyridazine 4. The 1 H NMR spectra ‡ of compounds 3a and 4 are similar (excluding, of course, the signals of protons of ethyl and OH group). It means that the alkylation has not change the The pyridazine ring was found to form in the reaction of 1,2,4-triazine 4-oxides 1 with sodium ethyl cyanoacetate. However, in this case, the C(3),N(4)-fragment and the aryl substituent in the 3-position were completely removed from the starting 1,2,4-triazine ring. The treatment of triazines 1g-i with a mixture obtained by dissolving an excess of sodium metal in pure ethyl cyanoacetate at 60°C resulted in 3-amino-4-ethoxycarbonylpyridazines 5g,i (Scheme 1). This reaction did not depend on the aryl substituent in starting heterocycle 1, but it is very sensitive to the nucleophile nature and did not proceed with phenylacetonitrile.
Both of the above ring transformations lead to involving the same C,C-fragment of the nitriles into resulting heterocyclic systems. Obviously, in both cases, the reactions proceed via the same step of dipolar 1,4-cycloaddition of the nitrile carbanion to 1,2,4-triazine ring of 1 to give cycloadduct A (Scheme 2). Cl (1) O (1) N (1) N (2) N (3) N(4) ‡ General procedure. Phenylacetonitrile (0.23 ml, 2 mmol) and, after 1 min, corresponding 1,2,4-triazine 4-oxide 1 (1 mmol) were added to a mixture of finely powdered KOH (0.5 g) in 5 ml of DMF with stirring. The reaction mixture was kept for 3 h at room temperature, poured into water and acidified with acetic acid. The crystals formed were filtered off and recrystallised from DMF. 2e: mp > 300°C. 1 causes intramolecular nucleophilic substitution of the halogen resulting in an isoxazole ring accompanied by triazine ring cleavage to give 2-benzisoxazolylpyridazine B. The latter, under basic conditions, forms anion C, which undergoes the BoultonKatritzky 5 rearrangement yielding triazolopyridazines 3 after protonation.
The ring transformations described here may provide an alternative route to useful compounds of the pyridazine series, e.g., the transformation of readily available 6-8 1,2,4-triazine 4-oxides 1 leads to aminopyridazine 5, which is a structural moiety of the antidepressant Minaprine, 4-ethoxycarbonyl-3-(2-morpholinoethylamino)-6-phenylpyridazine. 
